The Discontent of Dental Surgeons and Ana?sthetists The major criticism of the dental surgeon is that the operating conditions range from poor to impossible. Failure to complete the extractions is usually projected on to the dental surgeon, when in fact he had but little chance of success with a moving target. It is inexcusable for the aneesthetist to remain silent in these circumstances and allow the dental surgeon to take all the blame. I have prevented a dental surgeon from putting a finger in the mouth of a patient fighting madly under nitrous oxide: the honest explanation that the anesthetic I had chosen was MAY quite unsuitable was accepted, and the dental surgeon was thanked for not attempting the extraction.
Anesthetists must strive to abolish the criticism of a chairside assistant whose comment was: "I would never have gas. I was a dental nurse at a hospital in London, and having worked in the gas rooms, it has put me off for life."
If better operating conditions are not provided by general practitioners or anmsthetists, the dental surgeons will give their own anmsthetics. There are already several societies whose aim is to train dental men in anmsthetic techniques at the chairside.
Anesthetists criticize dental surgeons for planning work under general anmsthesia without regard for the risks involved. An important part of the duty of the anmsthetist is to act as a filter of fitness and an assessor of adequate preparation before anmsthesia. I have been confronted with a patient whose first outing after bed rest for coronary thrombosis was to the dental chair. I antagonize dental surgeons by refusing to give an anmsthetic to a patient who has had a recent meal, for I am unwilling to sacrifice safety to convenience. In exchange for the help in assessing the patient's condition, the dental surgeon should concede to the anesthetist a veto on unwise or untimely anesthetics in the chair.
The Demandfor Time and Tranquillity
Continuous nasal nitrous oxide and oxygen has been in use from the beginning of the century, but a turning point was marked thirty years ago when John Winter, an American dental surgeon, came to this country to demonstrate the removal of impacted lower third molar teeth with hand chisels and levers. Winter, by careful selection of cases, sharp instruments and great skill required only five to ten minutes' anesthesia, but his imitators demanded what came to be known as "the long gas". At dental hospitals with no provision for in-patients, difficult lower impacted 3rd molars were attempted under unassisted nasal nitrous oxide-oxygen anmsthesia, and the skill of the anresthetist was measured by the length of time he could keep the patient quiet and still. To my shame I admit keeping an easy patient in this condition for 90 minutes. I need not dwell on the folly and danger associated with this attempt to obtain time and tranquillity: the condition of the patients afterwards made certain they would only submit to it once. A distinguished colleague gave a superb "long gas" in the chair to the queen of a European country. Her feelings afterwards were shown by the reward of cuff-links and not the usual signed photograph.
With the introduction of the first short-acting intravenous barbiturate, hexobarbitone sodium (Evipan), in 1932 the scope of dental anesthesia was widened, but the question whether this potentially lethal injection should be given to ambulatory patients sitting upright in the dental chair produced widely differing opinions. The correspondence columns of the Lancet (1934) treated the subject as "The Battle of the Barbiturates". After a quarter of a century the situation obtains where some would say not to give an intravenous barbiturate to a patient in the dental chair is old-fashioned, but others regard it as near-criminal folly.
My plea is that our minds should not be shut to the introduction of any new drug or technique which an enthusiast is attempting to use for antsthesia in the dental chair. We should be thankful to those who introduced into dental anesthesia the intravenous barbiturates, divinyl ether, premedication for the ambulatory patients, cyclopropane, trichlorethylene, intravenous pethidine, the ultra-short-acting barbiturates (buthalitone), and Fluothane.
It is doubtful whether an ideal universal dental anesthetic will be evolved for two reasons: the variations in age, nature and whims of the patient, and secondly the extent and difficulty of the dental work in relation to the skill of the operator. The age range of my patients is from 96 weeks to 96 years, their nature from frail little women to overweight alcoholics, and their whims from refusal of inhalation methods to an absolute objection to the prick of a needle. Not only must the anaesthetic be "tailored" to the patient, but also to the skill of the operator. 1 have knowledge of the ability of 140 dental surgeons, some of whom can extract four 6-year-old molars for a 12-year-old boy under unassisted nitrous oxide-oxygen anesthesia, and others who cannot.
The Use ofPre-anasthetic Sedatives
Children.-In my experience 90% of children are co-operative and therefore the routine sedation of all young patients is not justified. When a child between the ages of 5 and 12 years will not respond to an emotional or logical appeal for co-operation, a pre-anesthetic sedative may turn the scale from failure to success. Such sedation has abolished dragging a howling child to the dental chair. On many occasions I have provided a sedative for a child who will not sit in the dental chair and returned in one hour to find a dizzy but tractable patient.
The careful investigation by Goulding et al. (1957) into the behaviour of children a few moments before anesthesia is induced in the dental chair stresses the importance of using an adequate dose of a sedative if it is to be effective. Goulding found that small doses of a barbiturate, methylpentynol or chlorpromazine did not alter the behaviour pattern of small children when compared with an inert substance: if, however, a sufficient dose of any one of these drugs is given, an amenable patient will certainly result. Many drugs are suitable as pre-anesthetic sedatives, and good results have been claimed from opium (as Nepenthe), the tranquillizers and the recently introduced trimeprazine elixir (Vallergan). One of the easiest to use is quinalbarbitone (Seconal), now conveniently prepared as a sugar-coated tablet.
The advantages of pre-anmsthetic sedation are the ability to turn an unco-operative child into one who will submit to inhalation anesthesia, and in addition the sedation permits a higher proportion of oxygen to be given during nitrous oxide anesthesia. The drawbacks to sedation are the additional time and trouble required in administration and the occasional unpleasant after-effects. Time is required for a specific visit to see the child at a dental surgery and assess the dose of sedative drug. In my experience it is unwise to guess at a dose and send it to a parent with instructions when it should be given, for untoward effects may follow during the journey to the dental surgeon. Occasionally undesirable effects are seen after anesthesia in the sedated child. It may cry without reason, fail to obey commands and cannot be comforted by a sensible mother. This period may not be remembered by the child, but the disturbance does magnify what should be a small incident into a major event.
Adults.-It is a matter of opinion whether sedation of a nervous adult to tolerate inhalation anesthesia is justified by the uncertain results.
Section of Ancestheties
Provided there is no contra-indication, I favour using an intravenous agent in the borderline apprehensive adult. I have used heavy sedation by mouth in cases which present special difficulties, for example, patients with bronchiectasis or severe bronchitis. It is possible to give a patient whose gaseous exchange is poor a satisfactory nitrous oxide-oxygen mixture after effective barbiturate sedation.
Inhalation Anasthesia for Infants and Small
Children The duration of anesthesia required for the extraction of teeth in babies and children up to 4 years of age is brief, and it is thought unwise and unnecessary to use sedation with resultant drowsiness for some hours in conjunction with an anesthetic which may be given for some seconds only.
Three anesthetic agents are in common use for babies and small children: (I) Ethyl chloride
given on an open mask, (2) Nitrous oxide and oxygen from a standard machine, (3) Divinyl ether (Vinesthene) from a closed inhaler.
Ethyl chloride has three serious disadvantages. The first is the risk to life from circulatory depression for the margin between anesthesia and arrest of respirafion and circulation is small. The second drawback is the frequency of the onset of a troublesome laryngeal spasm however skilfully the drug is administered. The third objection is the high incidence of nausea and vomiting which may follow even brief periods of ethyl chloride anesthesia. In my opinion the intrinsic disadvantages of the drug outweigh the advantages of convenience. My only use for ethyl chloride is to tide over an unexpected difficulty such as sudden loss of co-operation and mouth breathing in an older child during induction with nitrous oxide.
Nitrous oxide and oxygen is difficult and dangerous to administer to babies and small children.
Because the minute respiratory volume is high and the circulation time is short, the hazards of anoxia can occur suddenly. As it is unusual for a small child to tolerate a dental prop before induction of anmsthesia, oxygen lack may result in the parlous state of masseteric spasm, opisthotonus and profound cyanosis.
Divinyl ether is commonly used in a closed bag such as the Oxford modification of the Goldman inhaler. Gray and Halton (1951) criticize such closed inhalers for two reasons. The first is the psychological trauma which may be produced when the stifling sensation of a full face mask, augmented by the pungent smell of Vinesthene, confronts the child. The second objection is the probability that re-breathing into a closed bag will cause carboxemia and anoxia. I am an unrepentant user of Vinesthene in an Oxford inhaler, and it has been my anesthetic of choice for infants for the past twenty-three years. Provided the child is not forced to rest the head in a particular position (whether seated on cushions in a dental chair or nursed in the crook of the left elbow of a chairside assistant) it is possible to present the face mask below the chin, tire out the sense of smell and eventually obtain a gas-tight fit without a conflict.
The freedom from anxiety during anesthesia and the almost unbelievable absence of aftereffects are the merits of divinyl ether. I blame myself and not the drug if a small child is not prepared to take my hand and walk from the dental chair after anmesthesia.
Should the number or difficulty of the extractions demand a longer period of anaesthesia than can be obtained with a "one shot" method, nasal nitrous oxide and oxygen can be given from the moment the Vinesthene inhaler is removed. The divinyl ether absorbed during induction allows sufficient oxygen to be given with nitrous oxide to flatter the anwsthetist, whose patient is both pink and tranquil. Dawkins (1958) has recently called attention to the remarkable record of Vinesthene as a safe anasthetic: his figures show a mortality of less than one in half a million cases.
Larger Children
The average-sized child of 5 years of age may be given nasal nitrous oxide and oxygen supplemented by Vinesthene. An ampoule of the drug may be emptied into the reservoir bag, or 5 ml. from a syringe may be injected through a Mitchell needle previously inserted into the nosepiece tubing of the apparatus. By allowing the child to lose consciousness with nitrous oxide before the Vinesthene is given, the objection to the unpleasant smell is avoided.
For children in their teens unassisted nitrous oxide and oxygen is satisfactory. I am continually amazed at how little disturbance is produced by such "controlled anoxia". When using nitrous oxide for the larger child it is reasonably certain that no pain of the extractions will be felt, but the initial good position of the head may be lost if a wriggle or a reflex movement occurs. A chinon-the-chest attitude may be obviated by the use of a "lap strap". In my experience the adjustment of a retaining belt over the upper ends of the thighs causes little disturbance to the patient Proceedings of the Royal Society of Medimcne as it is routine practice in aircraft and may well become so in motor cars. If a strap over the thighs and under the seat of the chair is tightened after consciousness is lost, it will keep the pelvis of the patient firmly against the back of the chair and prevent forward slide which upsets the position of the head. I have no hesitation in using a lap strap if the dental programme-for example, the removal of four 6-year-old molar teeth-is likely to be difficult.
The Dangers of Oxygen Lack with Nitrous
Oxide Is an experienced anesthetist likely to see the results of oxygen lack in the routine use of unassisted nitrous oxide-oxygen anesthesia ? In my experience the answer is "Yes" for perhaps in 1 of 2,000 cases the patient will unexpectedly become cyanosed, an engorged tongue obstructs the airway and respiration stops. The colour of the patient becomes blue-grey, the tongue feels like cold uncooked meat and the radial pulse is difficult to detect. This anoxic state is a grave threat to the life of the patient, but I still find difficulty in getting the dental surgeon's fingers (plus a throat pack) out of the mouth in the early stages of its onset. An adult patient usually recovers from this hazard within five to ten minutes, but I can recall cases in which the feelings of air-hunger, nausea and faintness took longer to subside. In children, nitrous oxide and insufficient oxygen-as shown by continued cyanosis-may result on recovery in disorientation, screaming for no apparent reason, refusal to obey commands and failure to respond to a comforting mother.
Two techniques have been suggested to avoid oxygen lack with nitrous oxide anesthesia:
(1) "Amnalgesia."-Tom (1956) describes this as a state between analgesia and delirium during which extractions may be performed without pain or without the memory of pain. The patient inhales a few breaths of pure nitrousoxide then 18 to 20% oxygen is added. After about 40 breaths of this high oxygen mixture the eyelids are relaxed, the expression of consciousness in the eyes is lost and the patient breathes quietly, free from stertor, jactitation and cyanosis. It is claimed that even if the patient responds to stimulation by movements, there is no memory of pain.
(2) Mostert (1958) advises washing out the nitrogen from the lungs with oxygen. To achieve this result, high flow rates of pure oxygen are necessary if re-breathing is to be avoided, and the process may take two minutes. Nitrous oxide is then given in the proportion of 80-85 %, and the patient will remain under tranquil anesthesia without cyanosis for several minutes. A careful explanation of the technique must be given before induction if he is not to be disconcerted by the seemingly long wait for the onset of anasthesia.
A possible explanation of an unexpected collapse of a patient during nitrous oxide anxsthesia has been suggested by Bourne (1957) . He considers that the upright position in the dental chair coupled with some degree of anoxia may lead to an unrecognized fainting attack. The conscious patient does occasionally faint or feel faint in the chair, but under nitrous oxide anesthesia many anesthetists consider that the blood pressure tends to rise rather than fall. In my experience fainting during anmsthesia is rare, or I have failed to recognize it.
The Resistant Adult Patient
So weak is the anaesthetic effect of nitrous oxide that when given to a resistant patient it proves hopeless and dangerous. I can recall every detail of many of my fiascos with unassisted nitrous oxide, for they include such damage as two broken dental chairs, one dental chair overturned, a sterilizer upset and a spittoon wrenched from a unit. A resistant patient is often a mouth-breather, and the older generation of anesthetists made use of this behaviour by having a marine sponge soaked in ether ready to be placed in the open mouth during induction with nitrous oxide. This technique led to a search for other adjuvants to nitrous oxide to subdue a struggling patient:
(1) Ethyl chloride.-From ether on a sponge it was an easy step to spray ethyl chloride on to gauze suitably placed in the mouth. Ethyl ehloride had advantages over ether, for -it -was easily carried, readily available, non-explosive and extremely powerful. I have not used ethyl chloride to subdue a struggling adult since I was called to a dental surgery twenty-five years ago and saw the mortal remains of one who had been so "subdued". I cannot trust my judgment of dosage of ethyl chloride when given to a -patient who takes deep gasping breaths during the stage of delirium.
(2) Vinesthene.-This safe yet powerful ether is useful if it can be added to the inhaled nitrous oxide-oxygen mixture at the correct moment. When using static machines commonly found in clinics and hospitals divinyl ether may be given with ease from a dripper designed by Goldman or Harris; for the peripatetic anesthe-Section of Ancesthetics tist, devices have been made by which ampoules of Vinesthene may be broken inside the nitrous oxide reservoir bag: I prefer the simple and fool-proof method of injecting the drug in a syringe through a Mitchell needle inserted into the nose-piece tubing.
(3) Trichlorethylene.-The analgesic effects of the vapour of Trilene have long been used to smooth out the uncertain effects of nitrous oxide. After the absorption of a small quantity of the vapour, a patient may be held in a tranquil state with adequate oxygen in the nitrous oxide mixture. I do not consider Trilene a safe drug when used to control a cyanosed struggling patient. A myocardium whose action is impaired by oxygen lack may not withstand the irregularities of cardiac rhythm caused by the drug. At one time I was disappointed with the after-effects of Trilene as an adjuvant to nitrous oxide, for the patients were drowsy, sluggish and felt unwell. Credit is due to Boston (1956) for showing that such results are due to the use of an unnecessarily strong vapour: by his modification of the variable slot on a vaporizer he can obtain low concentrations of the agent.
(4) Cyclopropane.-After more than twenty years' experience with cyclopropane as an aneesthetic, the question may be asked why the gas is not more commonly used to augment nitrous oxide, or why it has not replaced it in dental anesthesia. Cyclopropane has two drawbacks when used at the chairside. The first is that a disappointingly large number of patients feel sick or are sick. After cyclopropane anxsthesia the patient may comment, "I've never felt like this after gas before". The second objection to cyclopropane is the risjc of an explosion. The low energy of the spark rEquired to cause ignition and the multiple potential sources of detonation at the chairside make the explosion hazard difficult to overcome. Cyclopropane contained in a bag with oxygen diluted with nitrogen will not explode, but anaesthesia produced by the inhalation of the contents of a closed bag resembles that of the old "straight gas" in that there is no provision for maintenance.
Intravenous Anasthesia
I have used intravenous barbiturates for selected patients in the upright position in the dental chair for the past twenty-six years, and the untoward events which have followed this practice have not been sufficiently serious or frequent to make me question whether it is wise or justified. In spite of my enthusiasm for the technique, I use it in only 15 % of cases in private practice. Thiopentone anxesthesia has solved the problem 20 of what method to use for three groups of difficult patients:
(1) Resistant adults.-It is noteworthy that many resistant patients are intellectual and cooperative. My attempts to subdue their mental activity and render them unconscious with inhalation anesthesia are often distressing and dangerous. By the use of intravenous anxsthesia, the admitted alcoholic is spared the risks to life and limbs which were certainly present when fighting under nitrous oxide.
(2) Patients who are intolerant of inhalation anwsthesia.-Some adult patients find it impossible to retain their self-control sufficiently long to lose consciousness with an inhalation anxsthetic. Towards the end of induction they cannot resist the impulse to tear the nose-piece and tubing from their face, and hold it at arm's length. Often such patients are pathetically apologetic for their behaviour, and I recall a man who pleaded with tears in his eyes that after two failures I should make a third attempt with nitrous oxide. For such patients a rapid injection of a small dose of thiopentone is a revelation in the ease by which consciousness may be lost.
(3) Patients with cardio-respiratory insufficiency. -The progress ofthoracic and cardiac surgery has given rise to a group of patients who have undergone lobectomy, pneumonectomy or operations for the relief of congenital or acquired heart disease. I consider that it is unwise to expose such patients to the risks of anoxia which may be associated with nitrous oxide anesthesia. By the use of intravenous thiopentone and nasal oxygen a patient with three-quarters of one lung only has been repeatedly treated in the dental chair with safety.
Old age is no contra-indication to the use of intravenous anesthesia, but for the octogenarian it is wise to approach with a syringe containing 250 mg. only of thiopentone fitted with a 22gauge needle, and thus limit the possible total dose and the speed of injection.
The Drawbacks of Intravenous Anesthesia
The barbiturates are poor analgesics, and therefore more than a hypnotic dose must be given if the patient is not to feel and respond to pain. It is difficult to judge the dose of intravenous thiopentone which will provide tranquil anxsthesia during the time required to complete the extractions, yet not cause profound respiratory depression and an unduly long recovery period. The hazards of the technique are seen particularly during the stage of respiratory depression and of returning consciousness.
The onset of laryngeal spasm is an ever-present threat to a good airway. During the injection of thiopentone saliva may tickle the throat and cause a cough. The dislodged mucus from the trachea or bronchi irritates the vocal cords and spasm develops. While the extractions are in progress, a trace of blood eluding the throat-pack can have the same result. I have a clinical impression that atropine given with the intravenous barbiturate diminishes the incidence, but by no means eliminates the risk of onset of laryngeal spasm. In my experience the signs of developing spasm are recognized in 1 in 100 cases, and I have learned from many anxious moments how important it is to coax oxygen past the closing cords at the first crowing sound.
After intravenous anesthesia the time required by the patient to regain a rational state may vary from five minutes to five hours. I can recall a woman who winked at me after 400 mg. of thiopentone and enjoyed a post-extraction cigarette within three minutes of the injection. A woman of similar build was given 500 mg. of thiopentone at 12 noon, but so delayed was her return of co-operation that the advisibility of a bed in a near-by nursing home was mooted. After barbiturate anmsthesia an intravenous injection of nikethamide or bemegride (Megimide) appears to cause wakefulness, but it is doubtful whether the use of either drug substantially shortens the total recovery period.
A rare but distressing result of intravenous thiopentone is a patient affected with a short bout of mania or hysteria. In this state commands are not obeyed, and physical restraint may be required to prevent a struggling patient from injuring himself. My notes on the worst example of this behaviour state that "two straps and two chaps" were necessary to immobilize the patient in the chair.
Ultra-short-acting Barbiturates.-Buthalitone (Baytenal) given by intravenous injection produces loss of consciousness with ease and comfort, but the anesthetic effect is so transitory that nasal nitrous oxide must be given before extractions are attempted. The use of buthalitone may sacrifice tranquil operating conditions for the sake of a rapid return to consciousness, and is therefore not the drug of choice for the difficult extraction or for the difficult patient. Organe finds the length of anesthesia and the period of recovery of a patient given a large dose of buthalitone indistinguishable from that produced by a small dose of thiopentone.
Intravenous pethidine.-The analgesic effect of pethidine can be used as a valuable supplement to nitrous oxide anmsthesia. If an intravenous injection of 25-50 mg. of pethidine is given five minutes before nitrous oxide anesthesia is induced, it will be found that the patient does not respond to painful stimuli although the oxygen content of the maintenance mixture of nitrous oxide is high. In the doses suggested, pethidine does not prolong the recovery period, neither does it produce any unpleasant subjective sensations. Another use of intravenous pethidine is to augment the effects of local analgesia in the mouththe result is wholly satisfactory but beyond the scope of this discussion. In my experience intravenous pethidine is a safe and useful drug, and it is comforting to know that in the event of a relative overdose being given, Galley (1959) has confirmed that a reliable antagonist nalorphine (Lethidrone) is available.
The Hazards of Minor Oral Surgery
Anxsthetists are sometimes asked to provide time and tranquillity at the chairside for dental operations of such duration and difficulty as are commonly performed in an operating theatre.
A dental surgeon decided to remove an impacted lower 3rd molar tooth from a tall Irish Master of Foxhounds. The patient was given 500 mg. of thiopentone intravenously followed by nasal nitrous oxide. He was quiet and still for two minutes. At a later date in a nursing home under endotracheal anesthesia the tooth required three-quarters of an hour's operating time for its removal.
The work of Brock, (1947) is a warning to dental surgeons and aensthetists. He showed that when the etiology of lung abscess is investigated, 25% of cases have a history of multiple extractions under general anesthesia in the dental chair. During nitrous oxide or intravenous anesthesia the efficiency of the throat pack may be sacrificed to the maintenance of a good airway. Many anesthetists feel that if the time required for the extractions is likely to exceed seven minutes, the only way to keep a good airway with a satisfactory throat pack is by means of an endotracheal tube. An ingenious method which avoids the use of an endotracheal tube and throat pack is to place the patient in a steep head-down position in the dental chair. So unusual is the posture, however, that few dental surgeons have sufficient hypnotic influence over their patients to retain their co-operation during a worm's eye view of the adjustment of restraining straps and other devices which are necessary to prevent the head and trunk from sliding to the floor. Dental anesthesia merits attention because, in England and Wales alone, more than two million administrations are given annually. The nitrous-oxide method is used in at least three-quarters of the cases and has now been in use in this country for ninety years; yet surprisingly little is known about its sequels.
To give nitrous oxide to patients sitting up in the dental chair has always been considered safe. But in a recent inquiry I found that severe cerebral sequels were common. The evidence I collected left me in no doubt that their main cause was fainting (Boume, 1957, Lancet, ii, 499) . A common fainting attack occurred while the gas was actually being given; it was therefore masked by the anmsthesia and was overlooked. As a result, the patient was kept upright and consequently was liable to be without any cerebral circulation whatever while the extractions were being made. His brain was in the same danger as if his heart had stopped beating.
Dr. McConnell has told us that he meets with cases of delayed recovery once or twice a year, or once in every 1,000 or 2,000 cases. This is consistent with my findings that delayed recovery occurs even with the most experienced and skilful dental anaesthetist and that it has an incidence of at least 500 cases a year in the United Kingdom. He differs from me, however, in thinking that its usual cause is anoxic anoxia. He says that he has never recognized a fainting attack during the administration of gas. This is very likely; but it is not to say that fainting has never occurred under his hand. My whole point is that fainting under gas escapes recognition and has persisted in doing so all these many years. It is interesting to note that, ninety years ago, in the discussion following presentation of the very first report in this country on the use of nitrous oxide in dentistry, when about 2,000 administrations were reviewed, two speakers described cases of delayed recovery. A girl, aged 11, was in stupor for twenty minutes; and another, aged 17, "remained in the operating room for half an hour in a state of partial unconsciousness very like that produced by poisoning with opium" (Trans. Odont. Soc., Lond., 1869, N.S. 1, 31) . She was sent home in a carriage with attendants while still in a state of stupor. We may ask to-day how many tens of thousands of patients since then have been sent home in stupor, and how many brains have been damaged.
Dentists and dental anesthetists should be warned of the danger of fainting under gas. They should be on the look-out for its signs: pallor, sweating, irregularity or cessation of respiration, twitching of muscles, dilatation of the pupils and a pulse that is absent, or else feeble and, as a rule, slow. If any one of these appears, work should stop immediately and the patient should be laid down in the horizontal position without a moment's delay. Oxygen and artificial respiration should not be given until the patient is horizontal.
Dr. V. Goldman commented that he had heard of one explosion which had occurred with Vinesthene in dental work and this had been reported in America (Seldin, 1958) . He went on to say that he himself had had very little success in difficult cases with the technique of amnalgesia in adults as described by Klock (1955) . He had discussed the technique with Dr. Klock, who was understood to say that in long or difficult cases after the stage of amnalgesia had been reached he frequently injected some form of local analgesic in order to help him with his extractions.
Finally Dr. Goldman asked Dr. McConnell about those cases which he had stated occurred about twice a year and in which there had been some delay in recovery or the patient had been apparently somewhat ill after the administration of an anxsthetic; he would like to know whether such cases were those which showed some indication that they might have been suffering from the type of fainting or drop in blood pressure described by Dr. Bourne, or whether they occurred when Dr. McConnell might have been pushing the gas rather more than was advisable; or if he felt that in the cases concerned the airway might have been impaired. He felt that an answer to this question would be of considerable value coming from such a master of the technique as Dr. McConnell because in his own experience it was always when one had done something one should really not have done that these difficulties and delayed recoveries occurred, and not that there had been a fainting attack or drop in blood pressure in the patient, during the administration.
Dr. F. R. Gusterson commended Dr. Mostert's method of administering nitrous oxide especially in the frail or elderly patient in whom even transient anoxia could be dangerous. If during the preliminary administration of the oxygen it was explained to the patient that this was done to ease the breathing, patients did not often complain of the time taken to lose consciousness.
The discussion had emphasized the dangers of any degree of anoxia during dental aanesthesia. He felt that when an aneesthetist was confronted with a resistant and unpremedicated patient in the dental chair and could not obtain the necessary state of anesthesia without anoxia, his greatest service to-both the patient and the dentist was to refuse to continue the administration.
Dr. J. N. Fell said that there was no reason why in chairside dental work anesthesia should n6t be induced with nitrous oxide and a small percentage of oxygen, up to 10%, instead of the usual pure nitrous oxide as practised by Dr. McConnell, provided that one had a good machine and a co-operative patient. Although the induction time was a little longer, there was less likelihood of trouble resulting from anoxia or asphyxia.
Dr. C. J. Massey Dawkins suggested that if an intravenous barbiturate was administered to a patient in the dental chair, it would be better to give hexobarbitone rather than thiopentone on the grounds of increased safety, far less likelihood of laryngeal spasm and absence of danger due to inadvertent intraarterial or perivenous injection. He added a plea to dental surgeons to see, if the patient was a child, that a proper-sized seat was provided so the anaesthetized child could not slide out of it-as would inevitably happen if the child was perched on a cushion in an adult chair.
Dr. W. N. Rollason made the following three points:
(1) Dr. McConnell had mentioned that he only used intravenous anesthetics in the dental surgery in 15 % of cases. Among this 15% he included cases of congenital heart disease. Dr. Rollason asked Dr. McConnell if in fact he would anesthetize in the dental chair a case of congenital heart disease associated with cyanosis.
(2) Dr. McConnell had referred to troublesome laryngeal spasm occurring in 1 in 100 cases when intravenous Pentothal was used in the dental chair. Dr. Rollason had never seen a case of troublesome spasm in several thousand cases induced in the dental surgery provided Pentothal was limited to 25 mg./ stone body weight. This was followed by nitrous oxide and oxygen for maintenance, and in the resistant subject ethyl chloride was sprayed on the oral pack in addition. Provided the ethyl chloride was used only when the patient was breathing and had a reasonable airway it had proved safe and effective and no explosion had occurred.
(3) He felt a case could be made out for routine intubation under direct vision in the dental surgery but this required the services of a specialist anrsthetist and appropriate equipment.
The President asked Dr. McConnell (1) if he had any actual figures relating to the incidence of vomiting after dental gas, and (2) if he considered that the explosion hazard was not also present when Vinesthene was used.
Dr. Frances Sorrell asked Dr. McConnell's opinion on outpatient dental gases for pregnant women with special reference to the type of case where the patient was nervous but her home conditions made sedation difficult.
Dr. W. S. McConnell, in reply to Dr. Bourne, said he attributed any incident which led to anoxia and resulted in delayed recovery of consciousness to some error on his part, rather than to a faint.
In answer to Dr. Goldman he agreed that in untoward incidents during nitrous oxide anesthesia the emergency was more commonly precipitated by some error on the part of the anesthetist as opposed to a faint by the patient. He hoped that with increased experience and acuity of observation he would meet with such cases even less frequently in the future.
Dr. Gusterson had stressed an important duty of the anmesthetist: if safe and tranquil anmesthesia cannot be obtained with nitrous oxide the operation should stop. The patient will give credit to the dental surgeoni and anrsthetist for their judgment rather than blame them for failure after a -truthful explanation is given. Dr. Fell advocated inducing patients with oxygen and nitrous oxide. Dr. McConnell agreed that with a co-operative patient any slow induction technique was possible, but the method might fail in those with limited self-control.
Dr. Massey Dawkins preferred hexobarbitone to thiopentone for three good reasons. Dr. McConnell considered that the occasional sneezing, coughing and movements during the injection of hexobarbitone together with a more prolonged recovery period for a given depth of antsthesia outweighed the suggested advantages.
In reply to Dr. Rollason, he did not advise chairside anesthesia for children with congenital heart disease. He suggested that all such cases should be treated in hospital in the first instance and only after a satisfactory assessment of cardiac reserve should the child be given an aneesthetic in the dental chair.
Routine intubation of patients in the dental chair could Le justified only if all dental extractions were prolonged. It would see.n unwise and unnecessary to add the risk of injury from intubation for a short procedure. Dr. McConnell could not agree that the threat of laryngeal spasm was excluded by the routine use of a small dose of thiopentone; in his experience it could occur whether the dose was large or small.
In answer to the President, he regretted he had no secret which would prevent a patient vomiting after a somewhat prolonged nitrous oxide anasthetic.
He was grateful for the timely reminders about the explosion risk when divinyl ether was used.
In reply to Dr. Sorrell about the management of nervous pregnant women, the speaker said that in his experience such patients could be given nitrous oxide and oxygen at any stage of the pregnancy.
330

